A human immunodeficiency virus 1 (HIV-1) clade A vaccine in clinical trials: stimulation of HIV-specific T-cell responses by DNA and recombinant modified vaccinia virus Ankara (MVA) vaccines in humans. by Mwau, Matilu et al.
Beattie, TSh; Bhattacharjee, P; Ramesh, B; Gurnani, V; Anthony, J;
Isac, S; Mohan, H; Ramakrishnan, A; Wheeler, T; Bradley, J; Blan-
chard, JF; Moses, S (2010) Violence against female sex workers in
Karnataka state, south India: impact on health, and reductions in
violence following an intervention program. BMC public health, 10.
p. 476. ISSN 1471-2458
Downloaded from: http://researchonline.lshtm.ac.uk/19603/
Usage Guidelines
Please refer to usage guidelines at http://researchonline.lshtm.ac.uk/policies.html or alterna-
tively contact researchonline@lshtm.ac.uk.
Available under license: Creative Commons Attribution http://creativecommons.org/licenses/by/2.5/
RESEARCH ARTICLE Open Access
Violence against female sex workers in Karnataka
state, south India: impact on health, and
reductions in violence following an intervention
program
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Abstract
Background: Violence against female sex workers (FSWs) can impede HIV prevention efforts and contravenes their
human rights. We developed a multi-layered violence intervention targeting policy makers, secondary stakeholders
(police, lawyers, media), and primary stakeholders (FSWs), as part of wider HIV prevention programming involving
>60,000 FSWs in Karnataka state. This study examined if violence against FSWs is associated with reduced condom
use and increased STI/HIV risk, and if addressing violence against FSWs within a large-scale HIV prevention program
can reduce levels of violence against them.
Methods: FSWs were randomly selected to participate in polling booth surveys (PBS 2006-2008; short behavioural
questionnaires administered anonymously) and integrated behavioural-biological assessments (IBBAs 2005-2009;
administered face-to-face).
Results: 3,852 FSWs participated in the IBBAs and 7,638 FSWs participated in the PBS. Overall, 11.0% of FSWs in the
IBBAs and 26.4% of FSWs in the PBS reported being beaten or raped in the past year. FSWs who reported violence
in the past year were significantly less likely to report condom use with clients (zero unprotected sex acts in
previous month, 55.4% vs. 75.5%, adjusted odds ratio (AOR) 0.4, 95% confidence interval (CI) 0.3 to 0.5, p < 0.001);
to have accessed the HIV intervention program (ever contacted by peer educator, 84.9% vs. 89.6%, AOR 0.7, 95% CI
0.4 to 1.0, p = 0.04); or to have ever visited the project sexual health clinic (59.0% vs. 68.1%, AOR 0.7, 95% CI 0.6 to
1.0, p = 0.02); and were significantly more likely to be infected with gonorrhea (5.0% vs. 2.6%, AOR 1.9, 95% CI 1.1
to 3.3, p = 0.02). By the follow-up surveys, significant reductions were seen in the proportions of FSWs reporting
violence compared with baseline (IBBA 13.0% vs. 9.0%, AOR 0.7, 95% CI 0.5 to 0.9 p = 0.01; PBS 27.3% vs. 18.9%,
crude OR 0.5, 95% CI 0.4 to 0.5, p < 0.001).
Conclusions: This program demonstrates that a structural approach to addressing violence can be effectively
delivered at scale. Addressing violence against FSWs is important for the success of HIV prevention programs, and
for protecting their basic human rights.
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Background
The advent of the human immunodeficiency virus (HIV)
pandemic has led to increased awareness about the vio-
lence experienced by women [1,2] and by female sex
workers (FSWs) worldwide [3,4]. Research on domestic
violence from developing countries suggests that any-
where from 10-60% of married women of reproductive
age report experiencing some form of domestic violence
[2], and that domestic violence is strongly associated
with physical and mental health morbidity, including
homicide, suicide, physical injuries and emotional dis-
tress [5,6], as well as HIV seropositivity [1,7,8].
FSWs are frequently marginalised from society due to
sex work lacking social or moral approval. In addition
to experiencing physical and sexual violence from their
intimate partners [9], they can also experience violence
from others in their personal and working lives, includ-
ing clients, pimps, madams and the police [4,10,11].
Compared with the general population, HIV/STI preva-
lence rates are frequently higher among FSW popula-
tions and their clients due to high partner turnover and
concurrent sexual partnerships, leading to substantial
HIV/STI transmission, particularly when condom use is
low [12]. As well as negatively impacting on their men-
tal health and emotional wellbeing [11,13], violence
against sex workers can heighten their vulnerability to
HIV and other sexually transmitted infections (STIs)
through multiple mechanisms: (i) coerced sex is rarely
protected; (ii) coerced sex can result in injuries that can
increase the transmission of STIs, which in turn can
increase the risk of HIV transmission [14]; (iii) men
who are sexually violent may be more likely to have
multiple partners and be infected with HIV and/or STIs
[8,15,16]; (iv) sex work is usually illegal, and thus report-
ing of sexual and physical violence to the authorities is
difficult [3,11], meaning violence can continue
unchecked; (v) the fear of violence from regular partners
(husbands/lovers) resulting from inadvertent disclosure
of sex work can deter sex workers from negotiating con-
dom use with these partners and from accessing sexual
health services [13,17]; and (vi) mental health morbidity
arising from violence can reduce the ability of sex work-
ers to negotiate condom use and to access STI services
for testing and treatment.
India is experiencing an emerging, predominantly het-
erosexual HIV epidemic, with approximately 2.5 million
individuals infected [18,19]. Although sex work per se is
not illegal in India (the emphasis of the Indian Immoral
Traffic Prevention Act, 1956 being on penalising the act
of solicitation, as well as penalising those who profit
from sex workers such as madams, pimps, brothel kee-
pers and traffickers, rather than penalising sex work
itself), the majority of police officials and sex workers
wrongly understand sex work to be against the law [20].
In a setting where gender-based domestic violence is
common [8,21,22], marital rape could not (until 2008)
be prosecuted, and sex work is widely perceived as ille-
gal and immoral, sex workers often feel that they have
little recourse against violence and rape, and the perpe-
trators of violence against sex workers are unlikely to be
punished for their actions [23].
Karnataka state in south India has a population of
approximately 54 million and ranks among the top four
states in India with regard to HIV epidemic severity
[24]. Although the estimated HIV/AIDS prevalence
among the general population is approximately 1%, rates
among FSWs have reached >25% in some districts. The
Karnataka Health Promotion Trust (KHPT), supported
by the Bill & Melinda Gates Foundation, has worked
since 2003 to deliver targeted HIV preventive interven-
tion programs to over 60,000 FSWs and 20,000 MSM
(men who have sex with men)/transgenders in 21 of the
30 districts in the state. FSWs in Karnataka state are
often from the lower castes, and are often poor, unedu-
cated, and may have children to support, leaving few
economic alternatives for survival if they are deserted by
their husbands or become widowed [25]. In our early
dialogue with sex workers, it became clear that violence
was a key concern. In addition, finding shelter, food and
child-care concerns were major priorities, whereas
health issues rarely featured. The program realised that
physical and sexual violence against the sex worker
community could potentially undermine the efforts of
HIV prevention programming in multiple ways. The vio-
lence experienced by sex workers was considered a
priority issue to address, as part of the provision of sex-
ual health education and services. The program there-
fore created a framework and program to do so,
beginning in 2005. In this paper we provide details of a
multi-layered strategy involving policy makers, second-
ary and primary stakeholders, to stem and address vio-
lence against the sex worker community as part of a
wider HIV intervention program. We then examine the
impact of these violence intervention efforts on levels of
violence against FSWs, and examine associations
between violence and condom use, HIV/STI rates and
exposure to the HIV prevention program components.
Methods
Violence Interventions
(i) Policy level advocacy
At the beginning of the project, meetings were held with
senior government officials to advocate for HIV/AIDS as
a key social and economic issue. As a result, HIV/AIDS
coordination committees were established in each
district, comprising the heads of all government
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development departments and the police department, as
well as representatives of the sex worker population and
PLWHAs (people living with HIV/AIDS). The commit-
tees then worked in partnership with the HIV preven-
tion program to embed HIV prevention and care
policies throughout government department activities.
They also provided an important platform through
which sex workers could directly raise concerns such as
violence and harassment with government and police
officials, and this in turn helped to generate empathy
among government and police officials towards the sex
worker community.
(ii) Secondary stakeholders: police, lawyers and the media
To address police violence, the program worked in part-
nership with district police heads and sex workers to
deliver state-wide training to over 12,000 police officers,
representing over half of all police personnel in the pro-
ject districts. This training aimed to raise awareness of
HIV/AIDS, generate empathy among police officials
towards sex workers, and provide clarity regarding the
law and sex work. In addition, the HIV prevention pro-
gram brought together a group of human rights lawyers
who volunteered to work with the sex worker commu-
nity to provide legal literacy, and bring perpetrators of
violence to justice. To address the bigger issue of social
stigma, state-wide HIV/AIDS awareness and sex worker
sensitisation training was provided to over 2000 journal-
ists, who reported in both English and the local lan-
guage, Kannada. This aimed to raise awareness and
generate empathy among the general population around
issues facing sex workers.
(iii) Primary stakeholders (sex workers)
A key component of the HIV prevention program has
been to identify sex workers through peer education
outreach, and to bring the sex worker community
together through a process of community mobilisation,
which allows them to work together as a group to
address the problems that they face [26]. At the onset,
the program opened drop-in centres in each of the pro-
ject districts, where sex workers can come to rest safely,
meet other sex workers, and take part in community
activities, including literacy and other classes [27]. This
interaction was geared to contribute to an increased
sense of self-worth and raise self-esteem for individuals.
Community mobilisation activities focused on addres-
sing feelings of powerlessness and isolation, providing
fora for practical actions, and advocating against discri-
mination, stigma, wrongful arrest, violence and
harassment.
To provide legal literacy and educate FSWs about
their legal rights, the program worked in partnership
with human rights lawyers to deliver legal empower-
ment workshops to over 25,000 FSWs across the state.
In order to support sex workers who had been subjected
to a violent attack, 24-hour crisis management teams
were also established in each district, comprising peer
educators, lawyers and NGO project staff. Sex workers
were provided with an emergency contact telephone
number of a designated team member to call in the
event of violent attack, wrongful arrest or sexual assault.
This system provided an immediate response in times of
crisis, and the teams advocated on the victim’s behalf to
pursue justice against perpetrators of violence.
Integrated behavioural and biological assessments
(IBBAs)
To evaluate the impact of the HIV prevention program,
integrated behavioural-biological assessments (IBBAs)
were conducted at baseline and follow-up on random
samples of FSWs in four selected districts in Karnataka
(Belgaum, Bellary, Shimoga and Bangalore Urban).
Resources were only sufficient to conduct IBBAs in this
number of districts, so they were selected purposively,
based on Karnataka’s socio-cultural regions and the size
of the high-risk populations. HIV prevention programs
were initiated in these four districts between April 2004
and October 2005, with baseline IBBAs conducted 12-
16 months after program initiation, and follow-up sur-
veys completed 33-37 months later [28].
Sample size calculations were designed to detect a 10-
15% increase in condom use with 90% power and alpha
error of 5%, assuming a baseline value for consistent
condom use with commercial clients of 50%. Thus it
was estimated that 385 participants (rounded to 400)
were required for each cross-sectional survey round in
each district. In Bangalore urban, two sampling domains
were utilized (street-based FSWs and non-street-based
FSWs), with a target sample of 400 FSWs in each
domain for each round. Following baseline mapping
estimates of FSWs in each district, a probability sam-
pling method was used with two different sampling
methods adopted: (i) conventional cluster sampling was
used for FSWs selling sex at home, or in brothels,
lodges and dhabas, where the population of FSWs was
relatively stable; and (ii) conventional time-location clus-
ter (TLC) sampling was used for street-based FSWs.
The same sampling technique was used for baseline and
follow-up surveys. Face-to-face interviews were con-
ducted by trained field work assistants in the local lan-
guage, Kannada, using a comprehensive behavioural
questionnaire [27]. As well as questions about demo-
graphic characteristics, sex work, sexual behaviour, con-
dom practices, and use of the project drop-in centre
and sexual health clinic, the questionnaire contained the
following question about violence: “In the past one year,
were you ever beaten or otherwise physically forced to
have sexual intercourse with someone even though you
didn’t want to?”. Blood and urine samples were also
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taken from participants to test for HIV, syphilis, gonor-
rhea and chlamydial infection, as previously described
[27].
Polling Booth Surveys (PBS)
Polling booth surveys were designed to minimise report-
ing bias (compared with methods such as IBBAs which
use face-to face interviews) [29-31], and contained a
subset of 23 questions derived from the IBBA question-
naire, including the question on violence. Each year, 12-
21 PBS were conducted in each of 13 districts, with 10-
15 FSWs participating in each PBS. These 13 districts
represented all of those that were taken up originally by
the program, and because relatively few resources were
required to conduct PBS, more districts and FSWs
could be included. The number of surveys conducted in
each city/town was calculated proportionate to the num-
ber of FSWs contacted by the project in the previous six
months, and 20 FSWs per PBS were randomly selected
from lists provided by the projects of all FSWs con-
tacted. The project’s computerized management infor-
mation system maintained a list of all FSWs contacted,
either through peer outreach and/or clinic visits, along
with the date of contact. This list formed the sampling
frame for the selection of FSWs for the PBS. Although
demographic data were not collected in the PBS, the
women sampled are unlikely to have differed substan-
tially from those who participated in the IBBA.
PBS were conducted by trained field work assistants in
the local language, Kannada. Participants were sepa-
rated from the interviewer and each other in a “polling
booth” environment, and provided with green ("yes”),
red ("no”) and white ("not applicable”) boxes, along with
a pack of numbered cards (matching the question num-
ber) stacked in serial order. As each question was read
out, participants either posted the matching card in the
coloured box appropriate to their answer, or kept the
card to one side if they did not wish to answer the ques-
tion. All answers were unlinked and anonymous.
Ethical Considerations
Participation in both the PBS and IBBAs was by
informed consent. Statutory approval for the conduct of
the IBBAs and their protocols was obtained from the
Government of India’s Health Ministry Screening Com-
mittee (HMSC). All studies were approved by the Insti-
tutional Ethical Review Board of St. John’s Medical
College, Bangalore, India, and the Health Research
Ethics Board of the University of Manitoba, Winnipeg,
Canada.
Statistical analyses
All statistical analyses were performed using survey data
analysis techniques in STATA version 10.0. For the
IBBA data, appropriate weights were used to account
for the differential recruitment of FSWs by typology
within districts, differential non-response rates, and dif-
ferential probabilities of selection across districts. The
weighting methodology has been described previously
[32], and necessary information for the calculation of
sampling probabilities and design effects was recorded
during the fieldwork. The primary outcome was defined
as violence in the previous year. Secondary outcomes
were HIV/STI prevalence, condom use (clients and reg-
ular partners) and experience of the HIV prevention
program (contact with a peer educator, and contact
with the drop-in centre and the project STI clinic).
Odds ratios (ORs) were used as the measure of associa-
tion, and the Wald chi-square test was the statistical
test used. In the multivariate models, age was included
as a potential confounding variable. Other potential
demographic confounders were added to the model
using a stepwise approach, and those which caused the
ORs of the independent variables to change ≥10% were
included in the final model. Multivariate analyses were
performed for IBBA data only, as data from the PBS
could not be linked.
Results
Study population and experience of violence in the past
year
3,852 FSWs participated in IBBA surveys in 4 districts
(1,882 FSWs at baseline and 1970 at follow-up); and
7,638 FSWs participated in 691 polling booth surveys
(PBS) in 13 districts (2006: 1,659 FSWs, 176 PBS; 2007:
2,865 FSWs, 255 PBS; 2008: 3,114 FSWs, 260 PBS).
Response rates for the IBBAs and PBS were high (aver-
aging 90%).
Overall, reported violence was relatively common,
with 11.0% of FSWs in the IBBAs (Table 1) and 26.4%
of FSWs in the PBS reporting having been beaten or
raped in the past year (Figure 1). Rates of reported vio-
lence varied by district, but were generally much higher
in the PBS than in the IBBA’s face-to-face interviews.
Participants in the IBBAs reported the main perpetra-
tors of violence as clients (56.2%), regular partners
(22.8%), “rowdies” (6.9%), the police (6.6%) and pimps
(3.0%).
Experience of violence in the past year and socio-
demographic associations
Socio-demographic data were collected for FSWs parti-
cipating in the IBBAs only (Table 1). The mean age of
respondents was 31.7 years and the majority (65.3%)
were illiterate. Most were either currently married
(39.2%), or were widowed, divorced, deserted or sepa-
rated (38.7%). Participants had been selling sex for a
mean of 7.1 years, entertained a mean of 12 clients per
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Table 1 Sociodemographic and sex work characteristics of FSWs and experience of violence in the past year1
Characteristic Not Beaten or raped past
year %
(n = 3439)
Beaten or raped past
year %
(n = 413)
P value (Wald-
test)
Current age (years) <25 17.8 22.5
25-29 22.1 26.1
30-34 18.7 18.9 0.04
35-39 21.8 19.0
40+ 19.7 13.6
Mean 31.9 30.3
Literacy Illiterate 65.5 64.9 0.8
Marital status Never married 12.6 11.2
Cohabiting 1.9 5.6
Currently married 39.3 38.2 0.002
Widowed/Divorced/separated/
deserted
38.5 39.9
Devadasi 7.7 5.2
Additional income Yes 64.5 65.4 0.8
Residency Local dweller 87.3 80.7 0.0007
Sex work outside district past 6
months
No 88.3 73.7 <0.001
Yes 11.7 26.3
Sex work in Mumbai: Ever No 97.5 94.0 0.0002
Yes 2.6 6.0
Age at first sex (years) <15 37.6 43.3
15-19 52.3 47.8
20-24 8.8 8.2 0.13
25+ 1.3 0.7
Mean 15.6 15.3
Age started sex work (years) <20 25.3 31.5
20-24 25.5 31.1 0.0006
25-29 23.4 20.2
30+ 25.8 17.2
Mean 24.8 23.0
Duration sex work (years) 0-1 20.3 15.6
2 to 4 29.4 30.1 0.07
4 to 9 22.1 27.4
10+ 28.3 26.9
Usual place of solicitation Home 40.4 40.7
Brothel/lodge/dhaba 12.5 10.1 0.5
Public places 47.1 49.2
Usual place of entertaining
clients
Home 61.0 52.3
Brothel/lodge/dabha 28.4 31.1 0.006
Public places 10.6 16.6
Charge for sex (Rupees) < = 100 49.1 55.4 0.04
>100 50.9 44.6
Mean 219 194
Commercial clients per week 1 to 4 22.4 15.6
5 to 9 28.4 27.2 0.008
10+ 49.2 57.2
Mean 11.7 14.2
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week (range 1-150) and charged a mean of 216 rupees
($4.50 USD) per sex act (range 10-2000 rupees). They
were mainly home- (40.4%) or street- based (47.4%)
FSWs, with a minority brothel-based (12.3%).
Participants who reported being beaten or raped in
the past year were likely to be younger, to be either
cohabiting or widowed/divorced/separated/deserted, and
to have a regular partner (Table 1). They were more
likely to be non-local to the area, to have sold sex out-
side the district in the previous six months (i.e. to be a
migrant sex worker), and to have previously sold sex in
Mumbai. They were also more likely to have started
selling sex at a younger age (<25 years), and to entertain
a greater number of clients per week (10+), compared
with FSWs who did not report violence in the previous
year (Table 1). FSWs who entertained clients at home
were less likely to report violence than those who enter-
tained clients in public places or in brothels/lodges/
dabhas.
Reported violence and HIV program exposure, condom
use and HIV/STI rates
From the IBBA data, reported violence in the past year
was associated with reduced exposure to the HIV pre-
vention program: FSWs who reported violence were less
likely to have been contacted by a peer educator or to
have visited the project sexual health clinic (Table 2). In
addition, they were more likely to report condom break-
age in the past month compared with FSWs who did
not report violence.
Violence in the past year was also strongly associated
with reduced condom use with clients (but not with reg-
ular partners) (Table 3). Thus, FSWs who reported vio-
lence were less likely to report zero unprotected sex acts
in the previous month, and less likely to report using a
condom at last sex with both their occasional and repeat
clients. As has been previously reported, condom use
with regular partners was generally much less than with
clients [25]. Moreover, FSWs who reported violence
were significantly more likely to report anal sex,
although there was no evidence to suggest this was
more likely to be unprotected compared with FSWs
who did not report violence (Table 3). As shown in
Table 3, violence in the past year was not significantly
associated with HIV infection, chlamydia or syphilis
infection, but FSWs who reported being beaten or raped
in the past year were more likely to be infected with
gonorrhea compared with FSWs who did not.
Changes over time in reported violence
From the IBBA data, at follow-up compared to baseline,
there was a striking reduction in the proportion of
FSWs reporting violence in the past year at the follow-
up time-point (Table 4). Reductions in reported violence
were seen in all districts except for Belgaum, and these
reductions were significantly associated with the follow-
up IBBA round in the two districts (Bellary, Shimoga)
where the baseline levels of violence were highest (Table
4). Furthermore, when we categorised participants
according to the length of time they reported being
exposed to the HIV prevention program, FSWs who had
been exposed for <12 months were more likely to report
violence in the previous 12 months compared with
FSWs who had been exposed to the program for one
year or more (12.1% with <12 months program exposure
vs. 9.2% with >12 months of exposure, AOR 0.8, 95% CI
0.6 to 1.0, p = 0.08).
When we examined changes in reported violence over
time using the PBS data (Figure 1), compared with
2006, the proportion of FSWs reporting violence
increased from 27.3% to 34.1% in 2007 but then fell in
2008 to 18.9%; this was significantly lower (p < 0.001)
than the preceding two years (2006 vs. 2008 OR 0.62,
95% CI 0.54 to 0.71; 2007 vs. 2008 OR 0.45, 95% CI
0.40 to 0.50). Due to the unlinked anonymous metho-
dology of the PBS, it was not possible to examine asso-
ciations between violence and other variables, or to
adjust for confounding. However, when we stratified the
PBS data by district, by 2008, reductions in reported
violence were seen across all 13 districts except one,
compared with the previous two years (Figure 1).
Discussion
We found strong evidence of a reduction in the propor-
tion of FSWs who reported violence at follow-up com-
pared with baseline, following the implementation of a
multi-layered violence intervention as part of a wider
HIV prevention program. In addition, we found that
Table 1 Sociodemographic and sex work characteristics of FSWs and experience of violence in the past year1
(Continued)
Earnings per week (from sex
work)
<500 24.5 24.7
501-1500 33.4 29.7 0.4
1501+ 42.2 45.6
Regular partner Regular partner 60.4 69.6 0.001
1Data from the integrated behavioural and biological assessments
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FSWs who reported experiencing violence in the past
year were less likely to report using condoms with their
clients, were more likely to be infected with gonorrhea,
and were less likely to have accessed the HIV prevention
services than FSWs who did not report violence.
There is growing recognition of the impact of physical
and sexual violence on the mental and physical health
of women, including HIV infection [3,13,33], and studies
with non-sex workers have reported reductions in vio-
lence within intimate partnerships as part of broader
HIV intervention programs [34-36]. However, although
several studies have reported violence against margina-
lised groups such as sex workers [10,11,13,37,38], to our
knowledge, this is the first study to report on a multi-
layered strategy to address violence against sex workers,
as part of HIV prevention programming. Consistent
with studies from elsewhere, data from our IBBA sur-
veys suggest that FSWs who reported being beaten or
raped in the past year were more likely to be infected
with gonorrhea than FSWs who did not [22]. The possi-
ble mechanisms through which violence can enhance
vulnerability to STIs are multiple and complex, and are
likely to be both direct (for example, having unprotected
forced intercourse with more risky partners, or being in
unsafe situations for negotiating condom use)
[10,11,13,15,38]; and indirect (for example depression
resulting from victimisation may reduce motivation to
access HIV intervention services or negotiate condom
use) [2]. Indeed, similar to findings from elsewhere,
FSWs in our study who reported violence in the pre-
vious year were less likely to have been contacted by a
peer educator or to have accessed the project sexual
health clinics, and were much less likely to report using
condoms with their clients [10]. In addition to increased
knowledge and awareness of sexual risk leading to
increase condom use following participation in an HIV
prevention program, the conversion of a hostile environ-
ment to a more facilitative enabling environment for sex
work has been reported elsewhere as a contributing fac-
tor to improved condom use [39]. Furthermore, redu-
cing violence can translate into sex workers accessing
services more easily, as well as carrying condoms with-
out fear of their being used as evidence of sex work. In
addition, working in an environment less threatened by
violence supports FSWs to make choices based on their
own volition [20].
As this study was evaluating a violence intervention
program which has been implemented throughout Kar-
nataka state, it was not possible for us to include a con-
trol group for comparison. With unlinked cross-
sectional survey data such as these, and without a con-
trol group, it is always possible that the findings pre-
sented here represent natural trends over time and are
independent of the violence intervention efforts. How-
ever, the strength and consistency of the associations
across virtually all districts surveyed suggests that this is
unlikely. Moreover, when we stratified participants in
the IBBA surveys according to length of exposure to the
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Figure 1 Proportion of FSWs who report violence in the previous year, polling booth surveys 2006-2008.
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HIV intervention program, violence in the preceding
year was negatively associated with increasing duration
of program exposure. Another limitation of the study is
that it was not possible to separate out the impact on
violence of individual aspects of the program, such as
the policy level advocacy vs. the crisis response program
vs. the police officer training vs. increasing access to
social entitlements. Future qualitative and policy-
oriented research would be important to undertake in
the future to address this issue. Another important issue
to address is program cost. It has recently been reported
that the median cost per female sex worker registered in
the first two years of Avahan programs in four south
India states (including Karnataka) was $53, which is
comparable to that of similar programs elsewhere [40].
Future work should examine the proportion of costs
attributable to the components of the program directed
at violence reduction.
Rates of reported violence were very high, and were
much higher in the PBS compared with the IBBA, likely
reflecting social desirability bias in the face-to-face inter-
views, and highlighting the importance of using alterna-
tive survey methods when collecting information on
sensitive behaviours [6,29-31]. The elevated rates of
reported violence in the 2007 PBS survey compared
with the 2006 PBS survey may have reflected increased
violence during this time period, as perpetrators tried to
re-assert their power [20]. Alternatively, it may be that
women became more comfortable with reporting vio-
lence, and more understanding of the nature of violence,
and so were more likely to report it. In any case,
reported violence in 2008 in the PBS was significantly
lower than either of the preceding years across 12 of the
13 districts surveyed. Discussions with FSWs suggest
that violence may have been under-reported [2], particu-
larly in the baseline surveys, not least because at this
time many sex workers did not consider sexual or physi-
cal violence by their intimate partners as being unto-
ward events. Furthermore, the definition of violence
used in this study was quite narrow, and thus may not
have captured all violence, leading to further under-
reporting. Baseline surveys were conducted 8-16 months
after program initiation, by which time levels of violence
may have already started to reduce, and thus the reduc-
tions in violence may have been underestimated; unfor-
tunately, it is difficult to undertake cross-sectional
surveys such as these among sex worker communities
until prevention programs are underway and trust with
the community is well established.
Embedding a violence intervention program such as
this one within a broader HIV prevention framework
has several challenges. Dealing with violence directly
may conflict with power structures which are responsi-
ble for violence, and can perhaps, in the short term, put
FSWs at increased risk of harm. The relationships
among violence, FSWs and the perpetrators of violence
are complex, with perpetrators (such as police, lovers
and pimps) having the potential to act as protectors, as
well as purveyors of violence [17,20]. The routine trans-
fer of police personnel and the highly mobile nature of
Table 2 FSW experience of violence in past year by exposure to HIV prevention program components1
Not Beaten or raped past
year % (n = 3439)
Beaten or raped past
year % (n = 413)
Crude OR
(95% CI)
P value
(Wald test)
Adjusted
OR2
(95% CI)
P value
(Wald test)
Ever visited by a peer
educator
89.6 84.9 0.65
(0.43, 0.97)
0.04 0.65
(0.44,
0.97)
0.04
Ever visited the drop-in
centre
65.8 66.9 1.05
(0.79, 1.39)
0.7 1.08
(0.80,
1.44)
0.6
Ever visited the project
sexual health clinic
68.1 59.0 0.67
(0.53, 0.86)
0.002 0.73
(0.56,
0.96)
0.02
Ever received “grey pack”3 53.0 50.2 0.89
(0.70, 1.14)
0.4 0.92
(0.72,
1.18)
0.5
Ever witnessed a condom
demonstration
62.9 54.7 0.71
(0.55, 0.93)
0.01 0.81
(0.60,
1.09)
0.2
Condom breakage in past
month
11.3 21.9 2.20
(1.69, 2.86)
<0.001 1.93
(1.46,
2.57)
<0.001
1Data from the integrated behavioural and biological assessments
2Models adjusted for survey round, age, marital status, residency, migrant, duration sex work, place entertain clients, clients per week, and regular partner.
3The “grey pack” comprises one gram of azithromycin and 400 mg of cefixime, and is used for the presumptive treatment of chlamydia and gonorrhea.
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Table 3 FSW experience of violence in the past year, HIV/STI rates and condom use1
Not Beaten or raped past
year % (n = 3439)
Beaten or raped past
year % (n = 413)
Crude
OR
(95%
CI)
P value
(Wald test)
Adjusted
OR2
(95% CI)
P value
(Wald test)
HIV-1 infection 16.3 17.6 1.10
(0.80,
1.49)
0.6 0.96
(0.70,
1.32)
0.8
Syphilis 7.6 6.7 0.87
(0.57,
1.34)
0.5 0.92
(0.58,
1.46)
0.7
High-titre syphilis 3.8 3.4 0.91
(0.52,
1.59)
0.7 0.93
(0.53,
1.64)
0.8
Chlamydia infection 6.0 5.3 0.87
(0.53,
1.43)
0.6 0.93
(0.55,
1.57)
0.8
Gonorrhea infection 2.6 5.0 1.93
(1.19,
3.16)
0.008 1.93
(1.13,
3.30)
0.02
Zero unprotected sex acts in past
month with clients
75.5 55.4 0.40
(0.31,
0.52)
<0.001 0.42
(0.32,
0.54)
<0.001
Condom use last sex act
occasional clients
87.5 84.0 0.75
(0.53,
1.07)
0.1 0.58
(0.40,
0.85)
0.005
Condom use last sex act repeat
clients3
83.9 71.6 0.48
(0.35,
0.67)
<0.001 0.49
(0.35,
0.70)
<0.001
Condom use last sex act regular
partner4
37.1 40.2 1.14
(0.81,
1.61)
0.5 0.86
(0.54,
1.37)
0.5
Ever had anal sex 10.4 32.4 4.11
(3.03,
5.57)
<0.001 3.70
(2.67,
5.12)
<0.001
Condom use last anal sex5 63.6 54.7 0.69
(0.40,
1.19)
0.2 0.69
(0.40,
1.21)
0.2
1Data from the integrated behavioural and biological assessments.
2Models adjusted for survey round, age, marital status, residency, migrant, duration sex work, place entertain clients, clients per week and regular partner.
3n = 2519 4n = 1555 5n = 465.
Table 4 FSW experience of violence in the past year at baseline and follow-up surveys1
Beaten or raped past year
Baseline
% (n)
Follow-up
% (n)
Crude OR
(95% CI)
P value (Wald test) Adjusted OR2
(95% CI)
P value (Wald test)
Overall 13.0
(1882)
9.0
(1970)
0.66
(0.51, 0.85)
0.001 0.70
(0.53, 0.93)
0.01
Belgaum 8.2
(386)
10.9
(402)
1.37
(0.78, 2.39)
0.2 1.31
(0.71, 2.43)
0.4
Bellary 16.7
(426)
9.6
(410)
0.53
(0.31, 0.91)
0.02 0.45
(0.27, 0.75)
0.002
Shimoga 17.9
(394)
8.6
(406)
0.43
(0.27, 0.70)
0.001 0.36
(0.19, 0.69)
0.002
Bangalore Urban 9.5
(676)
6.9
(752)
0.70
(0.44, 1.11)
0.1 0.73
(0.47, 1.15)
0.2
1Data from the integrated behavioural and biological assessments.
2Models adjusted for survey round, age, marital status, residency, migrant, duration sex work, place entertain clients, clients per week and regular partner.
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FSW populations suggest that in order for reductions in
violence to be sustained, training of police personnel
and legal empowerment training need to be ongoing.
Conclusions
The data presented here highlight the potential for vio-
lence to undermine HIV prevention efforts, and under-
line the importance of addressing violence as part of
wider HIV prevention programming. Such an approach
can reduce the levels of violence faced by this vulnerable
population, and is key to protecting the basic right of
sex workers to live and work in an environment free
from physical and sexual violence and abuse.
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